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INTEGRATED MEDICAL TRACKING 
SYSTEM 

RELATED APPLICATION DATA 

[0001] This application claims priority of Us. Provisional 
Application No. 60/864,174 ?led on Nov. 3, 2006, Which is 
incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates medical tracking and, 
more particularly, to an integrated medical tracking system. 

BACKGROUND OF THE INVENTION 

[0003] Conventional medical tracking systems mainly 
comprise a tracking unit that includes an image recording 
and image signal processing system. This technology is 
based on a hardWare that includes digital signal processors 
(DSPs) and so-called ?eld-programmable gate arrays (FP 
GAs). The output signal of such conventional tracking 
systems merely provides coordinates of identi?ed points, for 
example markers; no other signal processing is performed. 
Such conventional tracking systems are for example knoWn 
from Us. Pat. No. 5,817,105 and Us. Pat. No. 5,828,770. 
[0004] FIG. 2 shoWs a conventional tracking system 11 
that includes a data detection unit. The data detection unit 
typically comprises tWo or more sensor arrays 2A and 2B 
(e.g., cameras 2A and 2B) for detecting information con 
cerning the spatial position of tracked/navigated objects 
(markers) and/ or instruments. The cameras 2A and 2B may 
be rigidly coupled to one another via bar 7. 
[0005] The tracking system 11 can include image process 
ing means, such as the DSPs and FPGAs noted above, and 
a calibration value storage means. Broadly speaking, this 
tracking system 11 provides the data for further processing 
on a remote computer unit 13. This computer unit 13 can 
implement further data processing, application-speci?c pro 
gramming and data storage. Functions such as graphical user 
interface programming and interfaces for other devices such 
as, for example, microscopes, C-arms, etc., may be realiZed 
in the computer unit 13. The tracked objects and instruments 
may be visualiZed on a screen 14, Which can also have input 
and control functions. FIG. 2 also shoWs an instrument 5 that 
is tracked and/or navigated With the aid of a reference 
marker adaptor 8 coupled to the instrument 5. 
[0006] One problem With such conventional systems is the 
relatively complicated setup procedures (e.g., the devices 
can be relatively complicated to handle and to connect to 
each other). Further, such systems comprise a number of 
different devices and, thus, can require signi?cant space. 

SUMMARY OF THE INVENTION 

[0007] A programmable computer platform is provided in 
a tracking system, e.g., one that is integrated With a tracking 
unit of the tracking system. In other Words, a relatively 
unintelligent coordinate detection machine is turned into an 
intelligent, integral unit. With the aid of the programmable 
computer platform, functions Within the frameWork of medi 
cal navigation that Were previously performed outside the 
tracking system can be integrated into the tracking system. 
Further, it is particularly advantageous that the miniaturiza 
tion of computer platforms is relatively far advanced, and 
that by incorporating these features into a tracking system, 
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integrated hardWare solutions for tracking can be provided 
that exhibit a very small overall siZe and, therefore, are also 
easy to handle. 

[0008] Where tracking systems are mentioned herein, ref 
erence is often made to optical tracking systems, Which are of 
course Within the scope of the present invention. HoWever, the 
present invention also is applicable to other types of medical 
tracking systems, such as, for example, magnetic tracking 
systems or the like. 
[0009] It is possible to equip the programmable computer 
platform With a particular function, several functions or a 
large number of functions that previously Were performed by 
external navigation hardWare. While even a feW transferred 
features make the tracking system itself more versatile, trans 
ferring a large number of tasks can result in the complete 
elimination of an additional data processing and storage unit. 
Any degree of transfer may have great advantages for certain 
applications; the medical tracking system in accordance With 
the present invention provides the option of performing such 
functions, Which conventionally have been implemented 
externally, directly in the tracking system. Other advantages 
include signi?cantly improved ergonomic handling and sig 
ni?cantly improved setup options, the elimination of a num 
ber of external cable connections, the option of providing a 
stable system casing for the tracking system as a Whole, and 
the optimization of maintenance and service features. 
[0010] The tracking system can be realiZed as an assembly 
that includes the tracking unit and the computer platform. The 
tracking unit and the computer platform can be accommo 
dated in a casing, in particular in a single casing. Further, it is 
possible for the programmable computer platform to include 
at least a part of a medical navigation unit. In other Words, 
navigation tasks can be transferred to the computer platform 
integrated Within the tracking system. 
[0011] A multi-purpose broadband interface can be 
assigned to the tracking system, in particular to the computer 
platform or navigation unit, namely for data transfer With 
instruments or devices that are involved in tracking. Such 
instruments or devices can be microscopes, C-arm x-ray 
devices or similar devices in a medical environment that are 
also detected during medical navigation. Additionally, a mass 
storage device, in particular an exchangeable mass storage 
device, can be assigned to the tracking system, in particular to 
the computer platform or navigation unit. The mass storage 
device can be a hard drive, for example, or Writable a data 
medium such as CDs, DVDs or large chip memories. 
[0012] Within the frameWork of the invention, it is possible 
for a remote control device to be assigned to the tracking 
system, in particular to the computer platform or navigation 
unit. A graphical user interface or display means, Which can 
be connected to the tracking system, in particular detachably 
via cables or via a Wireless connection, can be assigned to the 
tracking system or to one of the components described above. 
Other means that can be assigned to the tracking system 
include, for example, an illumination means for the operating 
?eld, such as a marker illumination means, or a control inter 
face for the control means for controlling the tracking system. 
[0013] As already described above, it is possible to assign 
individual functions or a number of functions to the computer 
platform or navigation unit. These functions, for example, can 
include: 

[0014] 
[0015] 

a synchronous image acquisition function; 
an image processing function; 
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[0016] a marker identi?cation and/ or tracking function; 
[0017] an instrument identi?cation and/ or tracking func 

tion; 
[0018] a storage function, such as for application-spe 

ci?c information, patient information, updatable track 
ing system operational information (updates) or infor 
mation concerning medical apparatus, instruments or 
devices used; 

[0019] a remote login function; 
[0020] a function for graphically visualiZing and/or 

graphically superimposing instruments or instrument 
shapes; 

[0021] a function for implementing or performing or 
assisting application-speci?c tasks. 

[0022] Combining image acquisition, image processing, a 
human-machine interface and visualiZation means, on the 
basis of a programmable computer platform, is speci?cally 
advantageous for stereoscopic camera setups in Which it is 
important for images from tWo or more data detection units to 
be simultaneously processed. 
[0023] Individual and separate and/or independently exis 
tent aspects of the present invention include: 

[0024] a tracking system comprising an integrated pro 
grammable computer platform; 

[0025] a tracking system comprising an integrated multi 
purpose broadband interface that is not limited to point 
to-point connections; 

[0026] a tracking system comprising an integrated mass 
storage device; 

[0027] a tracking system comprising a remote control 
feature. 

[0028] The major technical changes as compared to con 
ventional systems are that the integrated tracking systems 
alloW advanced image processing and communication by 
integrating a complete programmable computer platform 
comprising mass storage devices, an integrated RAM and 
generic (high-speed) interfaces for connecting other external 
devices, as preparation for remote control, service tasks and 
update functions. User-speci?c softWare may be doWnloaded 
to the tracking system using the multi-purpose interface. The 
option of providing a small siZe and loW Weight for the inte 
grated unit alloWs neW setup options and eliminates the need 
for an additional computer to control and process the sensor 
data information. A number of cable connections can be 
eliminated, and the display and control devices can be ?exibly 
embodied and softWare-con?gured to control the integrated 
tracking system. Remote control for the integrated tracking 
system is possible With the aid of very small and uncompli 
cated devices such as for example PDAs, laptops or also, for 
example, mobile phones and/or other terminal devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The forgoing and other features of the invention are 
herein after discussed With reference to the draWing. 
[0030] FIG. 1 is a schematic representation of an exemplary 
tracking system in accordance With the invention. 
[0031] FIG. 2 is a schematic representation of a conven 
tional tracking system. 

DETAILED DESCRIPTION 

[0032] FIG. 1 illustrates an exemplary tracking system 1 in 
accordance With the invention. The tracking system 1 
includes tWo cameras 2A and 2B coupled to one another via 
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bar 7. The cameras 2A and 2B are operative to record stereo 
scopic images, for example, of an instrument 5 and its refer 
ence marker array 8. The tracking system also is operative to 
perform image processing 6. 
[0033] In addition, the tracking system 1 also includes a 
programmable computerplatform 3 (e.g., a computer system) 
Wherein tracking functional units, including programming 
and a mass storage device 3a, are completely integrated in one 
unit. Additionally, the tracking system 1 of FIG. 1 includes a 
generic interface 10 having a large band Width that can serve 
as a single and/or multi-purpose interface. Therefore, com 
plicated Wiring is unnecessary. Remote devices such as, for 
example, a display device 4 and other medical equipment 
such as C-arms, microscopes, etc. can be connected to the 
tracking system 1 With the aid of this interface 10. 
[0034] The interface 10 also serves to connect the inte 
grated tracking system 1 directly to a data storage and data 
base netWork such as, for example, a gigabit Ethernet inter 
face, a W-LAN interface or a high-speed ?bre optic interface. 
Another speci?c feature of this interface is that it no longer 
need be a point-to-point connection to a host computer, but 
rather alloWs a number of devices to be connected via a 
physical interface unit. 
[0035] Depending on the type of the sensor system 2A, 2B, 
the tracking system 1 can include illumination means 2C. The 
illumination means 2C can be, for example, an infrared illu 
mination means for markers, such as markers on the reference 
array 8 of the instrument 5. Such illumination means on the 
tracking system are typically used on systems With Wireless 
instruments. 
[0036] Even a small device 4, such as a graphic user inter 
face and system controller 4, turns the tracking system 1 into 
a usable medical navigation system. The device 4 includes a 
small screen (graphic output) and, via a W-LAN connection, 
for example, ful?ls a number of image output and control 
functions for the integrated tracking system 1. Possible 
implementations for the device 4 for controlling the tracking 
system 1 include, for example, a PDA (handheld computer), 
a tablet PC, a laptop PC, a remote terminal unit comprising a 
display and a keyboard, or in particular cases possibly even a 
mobile phone. The device 4 can include various input devices 
such as, for example, a touch screen, buttons 9, microphones 
for speech control, a motion detector or other input means. 
The device 4 can comprise a softWare programming feature, 
or can also be a simple pre-con?gured control device. 
[0037] The tracking system 1 of FIG. 1 simpli?es the over 
all setup, reduces the number of components needed for 
medical tracking and navigation, and provides a completely 
integrated tracking system in a single casing. It thus makes 
medical tracking and medical navigation ?exible and simple. 
[0038] Although the invention has been shoWn and 
described With respect to a certain preferred embodiment or 
embodiments, it is obvious that equivalent alterations and 
modi?cations Will occur to others skilled in the art upon the 
reading and understanding of this speci?cation and the 
annexed draWings. In particular regard to the various func 
tions performed by the above described elements (compo 
nents, assemblies, devices, compositions, etc.), the terms (in 
cluding a reference to a “means”) used to describe such 
elements are intended to correspond, unless otherWise indi 
cated, to any element Which performs the speci?ed function 
of the described element (i.e., that is functionally equivalent), 
even though not structurally equivalent to the disclosed struc 
ture Which performs the function in the herein illustrated 
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exemplary embodiment or embodiments of the invention. In 
addition, While a particular feature of the invention may have 
been described above With respect to only one or more of 
several illustrated embodiments, such feature may be com 
bined With one or more other features of the other embodi 
ments, as may be desired and advantageous for any given or 
particular application. 
What is claimed is: 
1. A medical tracking system, comprising: 
a tracking unit including an image recording and image 

signal processing system, and 
a programmable computer platform integrated With the 

tracking unit, Wherein the programmable computer plat 
form includes at least a part of a medical navigation unit. 

2. The tracking system according to claim 1, Wherein the 
image recording and image signal processing system and the 
programmable computer platform are formed as a single 
assembly. 

3. The tracking system according to claim 1, Wherein the 
tracking unit and the programmable computer platform are 
arranged in a common casing. 

4. The tracking system according to claim 1, further com 
prising a multi-purpose broadband interface for data transfer 
With instruments or devices utiliZed during navigation. 

5. The tracking system according to claim 1, further com 
prising a mass storage device. 

6. The tracking system according to claim 5, Wherein the 
mass storage device is a removable mass storage device. 

7. The tracking system according to claim 5, Wherein the 
mass storage device is a hard drive. 

8. The tracking system according to claim 1, further com 
prising a remote control device communicatively coupled to 
the tracking system, said remote control device operative to 
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provide a user interface for the tracking unit and/ or the pro 
grammable computer platform. 

9. The tracking system according to claim 1, further com 
prising a graphical user interface or display device coupled to 
the tracking system. 

10. The tracking system according to claim 11, Wherein the 
graphical user interface and/ or display device are communi 
catively coupled to the tracking system via a Wireless con 
nection. 

11. The tracking system according to claim 1, comprising 
at least one of: 

a marker illumination device for the operating ?eld; or 
a control interface for controlling the tracking system. 
12. The tracking system according to claim 1, Wherein the 

programmable computer platform is con?gured to perform at 
least one of: 

a synchronous image acquisition function; 
an image processing function; 
a marker identi?cation and/ or tracking function; 
an instrument identi?cation and/ or tracking function; 
a storage function; 
a remote login function; 
a function for graphically visualiZing and/or graphically 

superimposing instruments or instrument shapes; 
a function for implementing or performing or assisting 

application-speci?c tasks. 
13. The tracking system according to claim 12, Wherein the 

storage function includes storage of at least one of applica 
tion-speci?c information, patient information, updatable 
tracking system operational information (updates) or infor 
mation concerning medical apparatus, instruments or 
devices. 


